
MEDICINE CABINET

How to treat influenza and colds

INFLUENZA
The impact of influenza is often underestimated. In the
United States, about 110,000 people are hospitalized and
between 20,000 and 40,000 deaths are attributed to in-
fluenza each year.1 Elderly people and those with medical
conditions, such as cardiopulmonary diseases or compro-
mised immunity, are especially vulnerable to influenza and
its complications; more than 90% of the deaths related to
influenza occur in people aged 65 or older. In addition, it
has become apparent that the direct and indirect conse-
quences of influenza on younger people are also substan-
tial.1,2

Despite the availability of effective vaccines and anti-
viral agents, serious influenza infections continue to be a
global threat because influenza viruses have the ability to
change their antigenicity. Minor changes in surface glyco-
proteins often occur as a result of point mutations (known
as antigenic drift); major changes in the genes encoding for
these glycoproteins occur less frequently but may intro-
duce pandemic strains (known as antigenic shift).3 Newly
approved antiviral drugs and immunization strategies in
development will hopefully provide broader methods of
protection in the future.

Influenza vaccine
The influenza vaccine is the most effective strategy in
preventing influenza and ameliorating its severity. How-
ever, despite the illness and mortality associated with in-
fluenza infections, the vaccine remains underutilized.4

About 60% of people aged 65 or older and less than
30% of people younger than 65 who are at high risk of
developing complications from influenza are actually
vaccinated.1,4

The effectiveness of the vaccine depends primarily on
the antigenic match between the strains in the epidemic
and the strains contained in the vaccine and on the age
and immune status of those who are vaccinated. Each year
the vaccine is formulated to contain the two type A strains
and one type B strain that have been predicted to be the
most likely to circulate in the current season. When the
match is close, influenza will be prevented in about 70%
to 90% of healthy adults.1 Elderly people and certain
immunocompromised people may develop lower anti-
body titers after vaccination and this may reduce the effi-
cacy of the vaccine. Although the vaccine may not prevent
development of infections in these patients, annual vacci-
nation has been shown to effectively protect against the

more serious complications of influenza including hospi-
talization and death.5,6 Annual vaccination has also been
shown to reduce the incidence of acute otitis media in
children and to offer substantial benefits to healthy, work-
ing adults, including reduction in upper respiratory ill-
nesses, work absenteeism, and physicians’ visits.7,8 Vacci-
nation of health care professionals is also effective in pre-
venting influenza infections and may, more importantly,
reduce transmission to vulnerable, high-risk patients.9

Recommendations for the use of the influenza vaccine are
outlined in table 1.

Future developments
A trivalent, live, attenuated intranasal vaccine is being
evaluated and may soon be approved for use in the United
States. Besides the ease of administration, an intranasally
administered live vaccine may offer the advantage of elic-
iting specific mucosal immune responses. Induction of
local immunity is thought to provide broader protection
against influenza than that afforded by the inactivated
vaccine.10 In a clinical trial, the intranasal vaccine was
found to be 93% effective in preventing culture-positive
influenza when administered in healthy children aged 15
to 71 months; a 30% reduction in febrile otitis media was
also observed in the vaccinated children.11 The results of a
trial evaluating this intranasal vaccine in healthy, working
adults were recently published.12 Although illness with
fever occurred at the same rate in both the treatment and
placebo groups, vaccination significantly reduced the in-
cidence of severe febrile illness and febrile upper respira-
tory tract infection. Among those who were vaccinated

Summary points

• About 110,000 people are hospitalized with influenza
each year

• The influenza vaccine is the most effective strategy
for preventing influenza and ameliorating its
severity

• Amantadine and rimantadine can be used for
prophylaxis and treatment of influenza A

• Zanamivir and oseltamivir can be used to treat both
influenza A and B

• The best treatments for colds remain resting and
drinking fluids
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there was a significant reduction in the number of days of
febrile illness, in work absenteeism, in health care utiliza-
tion, and in the use of both antibiotics and over the
counter drugs. These benefits were observed despite the
fact that the vaccine formulation did not match the dom-
inant variant strain (A/Sydney) circulating during the in-
fluenza season that was studied. These data suggest that
the intranasal, live, attenuated vaccine may provide some
cross-protection against drifted strains.

Amantadine and rimantadine
Two antiviral agents, amantadine and rimantadine, are
available in the United States for preventing and treating
influenza A. They work by blocking the H+ ion channel of
the M2 protein membrane found on influenza A viruses.
This inhibits the acidification of the interior of the virus
and ultimately prevents the release of viral RNA.13 These
agents are important adjuncts in protecting unvaccinated
people who are at high risk of exposure and in providing
supplementary protection for those with diminished re-
sponse to the vaccine. These agents have been used for
seasonal prophylaxis, prophylaxis after exposure, and to
control outbreaks in institutional settings. Both drugs are
about 70% to 90% effective against influenza A when
given prophylactically to adults or children.1 When used
therapeutically within 48 hours of the onset of symptoms,
amantadine and rimantadine can reduce the severity of
symptoms and lessen the duration of influenza A illness by

approximately 24 hours.1,13 Information on doses and
side effects is outlined in table 2.

Despite their efficacy, these antivirals are not widely
used because they lack activity against influenza B viruses,
carry significant risk for central nervous system side effects
(especially amantadine), and can rapidly select for drug
resistance during treatment. These shortcomings highlight
the need to develop novel strategies to both prevent and
treat influenza.

Neuraminidase inhibitors
Neuraminidase is a surface glycoprotein common to both
types of influenza. Its enzymatic activities are essential for
the release of virions from infected cells; it prevents viral
aggregation at the host cell surface and may also inhibit
inactivation of the virus by mucus in the respiratory
tract.14 Zanamivir (manufactured by GlaxoWellcome)
and oseltamivir (manufactured by Roche) are new antivi-
ral agents that selectively block the active site of neuramin-
idase. They are newly approved by the Food and Drug
Administration for treatment of uncomplicated acute ill-
ness caused by influenza A and B viruses in patients who
have been symptomatic for no more than 2 days.

The efficacy and safety of inhaled zanamivir in treating
influenza A and B have been evaluated in three random-
ized, placebo-controlled clinical studies. Hayden et al con-
ducted a trial at various centers in North America and
Europe.15 Patients with influenza-like illness of less than

Table 1 Guidelines for administering the influenza vaccine (adapted from recommendations of the Centers for Disease Control and Prevention1)

Target groups Timing and administration Contraindications

People aged $65 years

Residents of nursing homes and chronic care
facilities with chronic medical conditions

Adults and children who have chronic pulmonary or
cardiovascular disorders

Adults and children with other chronic medical
problems such as diabetes, renal dysfunction, or
immunosuppression

Children and teenagers receiving long-term
treatment with aspirin should receive the influenza
vaccine to reduce the risk of Reye’s syndrome

Women in the 2nd or 3rd trimester of pregnancy
during the influenza season

People who can transmit influenza to those who are
at high risk (for example, healthcare providers,
caretakers, household members)

Other groups to consider include people infected
with HIV, travelers to regions with known
epidemics, and anyone who wishes to reduce their
risk of influenza illness

Vaccine may be given any time during flu season

Optimal time for vaccination is from October
through mid-November

May be given concurrently with the
pneumococcal vaccine and with other routine
childhood vaccinations

Only split-virus vaccines (known as “split”,
subvirion”, or “purified-surface antigen”
vaccines) should be administered to children
(<12 years) due to their decreased potential for
febrile reactions*

Should be administered intramuscularly: the
deltoid is the preferred site in adults, the
anterolateral aspect of thigh is preferred in
infants and younger children

Previous anaphylactic reaction to vaccine, its
components, or to eggs

Acute febrile illness

Previous vaccine-related Guillain-Barre
syndrome (vaccine may be justified in high risk
patients)

*At recommended doses, the immunogenicity and side effects of split and whole virus vaccines are similar in adults.
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48 hours duration were randomized to receive zanamivir
inhalation plus placebo nasal spray, zanamivir inhalation
plus zanamivir nasal spray, or placebo inhalation plus pla-
cebo nasal spray. In patients with confirmed influenza, the
median time until all major symptoms were alleviated was
1 day less in patients in the treatment groups compared
with those in the placebo group. Similar benefits were
observed in the intent-to-treat population. The greatest
clinical benefit was achieved in patients presenting with
fever at the time of enrollment and in those who began
treatment within 30 hours of the onset of symptoms. In
these subgroups, the median time until alleviation was 4
days in the treatment groups compared with 7 days in the
placebo group. Similar results were observed in studies
published subsequently. When initiated within 36 to 48
hours of the onset of symptoms, zanamivir shortened the
time until the alleviation of symptoms by 1 to 1.5 days
compared with placebo.16, 17 Again, the most significant
benefit was observed in patients who had a fever when
they entered the study or who presented within 30 hours
of the onset of symptoms. In the small subset of patients
categorized as being at high risk (those aged 65 or older
and those with respiratory, endocrine, or cardiovascular
disorders), symptoms were alleviated 1.5 to 2.5 days earlier
among those receiving zanamivir compared with those
receiving placebo. Similar rates of efficacy have been ob-
served with oseltamivir phosphate, an orally bioavailable
prodrug of the neuraminidase inhibitor oseltamivir car-
boxylate. In two major trials, treatment with oseltamivir
within 40 hours of onset of symptoms resulted in a 1.3
day reduction in the median time until symptoms im-

proved.18 Transient mild to moderate nausea was associ-
ated with oseltamivir treatment.

The use of neuraminidase inhibitors for chemoprophy-
laxis is currently under evaluation. In a study of more than
1000 healthy adults, zanamivir given once daily for 28
days at the onset of a community outbreak was 67%
effective in preventing influenza confirmed by laboratory
analysis. No excess adverse events were observed with pro-
longed use of zanamivir in this study.19 The efficacy of
oseltamivir for long-term prophylaxis has also been inves-
tigated in healthy adults. When administered daily for 6
weeks during local outbreaks, oseltamivir was 74% effec-
tive in preventing laboratory confirmed clinical influenza.20

Nausea was reported more frequently in patients receiving
oseltamivir than in those people receiving placebo.

The newly approved neuraminidase inhibitors have
generated renewed interest in influenza management. Be-
sides having a wider spectrum of activity, these agents are
much less likely to induce resistance and are generally well
tolerated. Data suggest, however, that treating healthy
adults with zanamivir or oseltamivir is only of modest
benefit. Data are limited on treatment in elderly people
and other high risk populations for whom prophylaxis and
treatment would be of greatest benefit. Further studies will
better define the role of these agents in regard to public
health policy.

The window of opportunity for therapeutic interven-
tion with these agents is narrow. Data do not support the
initiation of treatment later than 2 days after the onset of
symptoms. Since early initiation is crucial, patients should
be counseled on the proper use of these drugs. This is

Table 2 Anti-influenza drugs

Amantadine Rimantadine Zanamivir Oseltamivir

Indications Prophylaxis and treatment of
influenza A

Prophylaxis and treatment of
influenza A

Treatment of influenza A and B Treatment of influenza A and B

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Treatment dose for
adults

100 mg orally twice a day for
3-5 days; start within 2 days of
onset of symptoms; reduce
dose in elderly patients (100
mg orally daily); adjust dose in
patients with renal impairment

100 mg orally twice a day for
3-5 days; start within 2 days of
onset of symptoms; reduce
dose in elderly patients (100
mg orally daily); adjust dose in
patients with severe renal or
hepatic dysfunction

2 inhalations (10 mg) twice a
day for 5 days; start within 2
days of onset of symptoms

75 mg orally twice a day for 5
days; start within 2 days of
onset of symptoms; reduce
dose in patients with clearance
creatinine <30 ml/min (75 mg
orally daily)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Most common side
effects

CNS excitation (such as
nervousness or anxiety); mild
GI side effects

CNS excitation (but more
prominent with amantadine);
mild GI side effects

Risk of bronchospasms in
patients with underlying
airway disease

Mild GI side effects (nausea,
vomiting)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Precautions Avoid concurrent
administration of CNS
stimulants, antihistamines, or
anticholinergic drugs

Avoid concurrent
administration of CNS
stimulants, antihistamines, or
anticholinergic drugs

Use with caution in patients
with airway disease; instruct
patient on use of inhalation
device

Advise patients to take with
food to avoid GI upset

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Average wholesale
price for 5-day
course*

$6.00 (generic) $19.00 $45.00 $53.00

CNS = central nervous system; GI = gastrointestinal.
*In October 1999.
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particularly important for zanamivir, as delivery of the
drug is dependent on the proper use of a hand-held,
breath-activated inhalation device.

THE COMMON COLD
The common cold is a viral illness that affects adults an
average of two to four times each year and affects children
four to eight times a year.21 The rhinoviruses are the
pathogens most commonly associated with colds. Al-
though colds are generally mild and self-limiting the eco-
nomic burden, in terms of visits to physicians, absenteeism
from work, loss of productivity, and the cost of treatment,
is great.

A definitive treatment for the common cold remains
elusive. Treatment is primarily aimed at relieving symp-
toms. Most treatments are of limited efficacy and are not
without side effects. The difficulty in finding a cure for the
common cold lies in the fact that more than 200 different
viruses may be responsible for the disease. Unlike the treat-
ment of influenza, the development of a single vaccine
that could target all the viral antigens is not feasible. More-
over, any new treatments would have to be highly effica-
cious, nontoxic, and extremely economical to be practical
for treating this widespread disease. Pharmacologic mo-
dalities that block viral entry into the body and specific
antiviral treatments are in development.

Management of symptoms
Resting and drinking fluids remain the standard treat-
ments for colds. Many patients also use over the counter
remedies. Each year in the United States, over $2 billion is
spent on preparations designed to treat the common
cold.22 A critical review of clinical trials evaluating cold
remedies available over the counter found some evidence
to support the use of antihistamines, decongestants, and
anticholinergic drugs in adults.23 The review did not find
strong evidence to support the use of remedies aimed at
preschool children. The literature does not support the use
of nonsedating antihistamines (which lack anticholinergic
properties) and antitussives, such as dextromethorphan,
for managing cold symptoms. In general, recommenda-
tions for over the counter products should be tailored to
address specific complaints to minimize side effects from
multi-symptom formulations.

The inhalation of steam has also been prescribed fre-
quently for treating colds because it was thought that local
hyperthermia might inhibit viral replication and improve
congestion. A recent study found that inhalation of hot,
humidified air had no effect on viral shedding in experi-
mentally induced colds caused by rhinoviruses.24 It is,
however, an inexpensive and nontoxic option for those pa-
tients who find that it relieves their symptoms.21,25 Patient
safety should always be considered when prescribing steam

inhalation or the use of a steam vaporizer because of the
risk of burns, especially in the young children with colds.

Alternative treatments
Despite the limited and conflicting evidence available in
the literature, the use of alternative or natural remedies is
increasing; this is reflected in the growing selection of
products available and marketed for cold sufferers. Two of
the most controversial and popular remedies are zinc
lozenges and echinacea.

Zinc
Several mechanisms have been proposed by which zinc
may be effective against the common cold. At a concen-
tration of about 0.1mmol/L in vitro, zinc prevents the
formation of viral capsid proteins and thus inhibits repli-
cation of rhinoviruses.26 Zinc may also have immuno-
modulating properties and act by inducing the production
of interferon.27 Evidence from clinical trials is inconsis-
tent: several studies found a decrease in the duration of
cold symptoms and several others showed a lack of ben-
efit.28 The discrepancy in efficacy may be attributed to the
different doses and formulations used in the trials. It has
also been suggested that certain formulations may have
rendered the zinc ions inactive.

Overall, the results from studies that found a reduction
in the duration of cold symptoms vary, making it difficult
to recommend zinc lozenges. Although generally deemed
safe for short-term use in adults, the costs of these products
as well as the potential for side effects such as unpleasant
taste, mouth irritation, and gastrointestinal disturbances
should be considered. Patients should also be advised to
avoid concurrent use of zinc lozenges when taking quino-
lone or tetracycline antibiotics because zinc ions may dis-
rupt the absorption these antibiotics.23

Echinacea
Echinacea is another remedy gaining popularity in the
United States for treating colds. This herb is purported to
exert its action through nonspecific immunomodulatory
properties. The species most commonly used for medici-
nal purposes include Echinacea purpurea, E pallida, and E
angustifolia. Despite the widespread use of echinacea, sup-
porting data from well designed clinical trials are limited.
If echinacea is used early in the course of infection it may
decrease the severity and duration of acute respiratory
infections.29, 30 However, until the results of research with
standardized dosages and formulations are available, a de-
finitive recommendation about its use for the common
cold cannot be made. Echinacea appears to be generally
free of toxic side effects.31 However, it should be avoided
by people with autoimmune disorders and by those re-
ceiving immunosuppressant drugs (because of a theoretical
risk of nonspecific stimulation of the immune system).
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Use of this herb is also contraindicated in patients with
progressive systemic diseases, such as tuberculosis and mul-
tiple sclerosis, in those who are HIV positive, and in people
who are allergic to plants of the Asteraceae family.31, 32

Future developments
Although various compounds have been shown to be ac-
tive against rhinoviruses in vitro, their clinical efficacy has
been disappointing. Recently, investigators have isolated a
common cellular receptor responsible for cell attachment
that is shared by most rhinovirus serotypes. The identifica-
tion of this intercelluar adhesion molecule (ICAM-1) pro-
vides a target for pharmacological intervention. Specifically,
a recombinant, soluble form of the glycoprotein, known as
tremacamra, has been developed to inhibit viral adhesion
and thereby prevent subsequent colds. When tremacamra
was administered intranasally either 7 hours before or 12
hours after viral challenge, it significantly lessened the sever-
ity of experimentally induced rhinovirus colds compared
with placebo; however, a trend toward a reduction of clini-
cal infections with tremacamra did not reach statistical sig-
nificance in a pooled analysis of four studies in humans.33

Another novel antiviral agent, pleconaril, is under investi-
gation for use in treatment against infection with picor-
naviruses (enteroviruses and rhinoviruses). Preliminary re-
sults in humans indicate that treatment with pleconaril
significantly reduces the time until symptoms resolve.34

EDUCATING PATIENTS
Because of the increase in bacteria resistant to antibiotics
in the community (for example, the emergence of Strep-
tococcus pneumoniae resistant to penicillin and cephalospo-
rin), antibiotics should be used judiciously in the ambu-
latory care setting. One study found that more than 50%
of adult patients diagnosed with colds and upper respira-
tory illnesses were prescribed an antibiotic.35 Similar rates
of inappropriate prescribing were also identified in the
treatment of children.36 Prescribing habits need to be
changed. Efforts should also be made to educate patients
about viral respiratory infections and the ineffectiveness of
antibiotics for treating these illnesses.

....................................................................................................
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